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DETAILED ACTION 
Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 4, 7, 10 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McCormick (US 6369448) in view of Cloud et al. (US 6525413), hereinafter Cloud. 

Regarding claim 1, Fig. 4 of McCormick shows a multi-chip package module, 
comprising: 

a second chip [412] having an active surface; 

a first chip [410] positioned under the active surface of the second chip as a flip - 
chip structure, wherein a height of the second chip in a direction perpendicular to the active 
surface is defined as h 1 ; 

a plurality of first bumps [416] positioned between the active surface of the first chip 
and the second chip, wherein a height of the first bumps in the direction perpendicular to the 
active surface is defined as h2; 

a plurality of contacts [414], protruding from the active surface of the first chip, 
wherein a height of the contacts in the direction perpendicular to the active surface is defined 
as h3, and values of hi , h2, and h3 are related by an in-equality of h3 > hi + h2; and 

an underfill film [418] made from am insulating material formed over the active 
surface of the first chip and the second bump. 
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Fig. 4 of McCoraiick shows most aspects of the instant invention except the stacked 
second bumps and the contacts. Fig. 12 of Cloud shows stacked second bumps [117] and the 
contacts [114b]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Cloud into the device of McCormick in order to have 
the second bump stacked and the contacts for secure connection. 

Regarding claim 4, Fig. 4 of McCormick shows that an insulating material [418] over the 
active surface of the first chip that encloses the first bumps and the contacts. 

Regarding claim 7, Fig. 4 of McCormick shows a multi-chip package structure, 
comprising: 

a substrate [402]; 

a plurality of contacts [414]; 

a first chip [410] having an active surface that faces the substrate, wherein the 
contacts are positioned between the first chip and the substrate, and a distance between the 
substrate and the active surface in a direction perpendicular to the active surface is defined 
as d; 

a second chip [412] positioned between the first chip and the substrate, wherein a 
height of the second chip in the direction perpendicular to the active surface is defined as 
hi; and 

a plurality of first bumps [422] positioned between the active surface of the first 
chip and the second chip for electric connection, wherein a height of the first bumps in the 
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direction perpendicular to the active surface is defined as h2 and values of h 1 , h2 and d are 
related by an inequality of d > hi + h2. 

Fig. 4 of McCormick shows most aspects of the instant invention except the stacked 
second bumps and the contacts. Fig. 12 of Cloud shows stacked second bumps [117] and the 
contacts [114b]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Cloud into the device of McCormick in order to have 
the second bump stacked and the contacts for secure connection. 

Regarding claim 10, Fig. 4 of McCormick shows that an insulating material [418] over 
the active surface of the first chip that encloses the first bumps and the contacts. 

Regarding claim 12, Fig. 4 of McCormick shows that a height of the contacts in the 
direction perpendicular to the active surface is defined as h3 and values of h i , h2 and h3 
are related by an inequality of h3 > h 1 + h2. 

Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Klein et 
al. (US Pat. Pub. 2004/0145051), hereinafter Klein in view of Cloud Regarding claim 1, Fig. 9A 
of Klein shows a multi-chip package module, comprising: 

Regarding claim 7, Fig. 9A of Klein shows a multi-chip package structure, comprising: 

a substrate (paragraph [0092]); 

a plurality of contacts [11, 118]; 
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a first chip [12] having an active surface that faces the substrate, wherein the contacts 
are positioned between the first chip and the substrate, and a distance between the substrate and 
the active surface in a direction perpendicular to the active surface is defined as d; 

a second chip [14-1] positioned between the first chip and the substrate, wherein a 
height of the second chip in the direction perpendicular to the active surface is defined as 
hi; and 

a plurality of first bumps [44] positioned between the active surface of the first chip 
and the second chip for electric connection, wherein a height of the first bumps in the 
direction perpendicular to the active surface is defined as h2 and values of h 1 , h2 and d are 
related by an inequality of d > hi + h2. 

Fig. 9A of Klein shows most aspects of the instant invention except the stacked second 
bumps and the contacts. Fig. 12 of Cloud shows stacked second bumps [117] and the contacts 
[114b]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Cloud into the device of McCormick in order to have 
the second bump stacked and the contacts for secure connection. 

Regarding claim 8, Fig. 9A of Klein shows that each of the contacts comprises a 
plurality of stacked second bumps [22, 118]. 

Claims 6 and 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McCormick in view of Cloud as applied to claims 6 and 7 above, and further in view of 
Venkateshwaran et al. (US 6339253), hereinafter Venkateshwaran. 
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Regarding claim 6, the combined teachings of McCormick and Cloud show most aspects 
of the instant invention except "a third chip and a plurality of third bumps, wherein the third 
chip is positioned over the active surface of the first chip as a flip chip structure, the third 
bumps are positioned between the active surface of the first chip and the third chip, a 
height of the third chip in the direction perpendicular to the active surface being defined as 
h4, a height of the third bumps in the direction perpendicular to the active surface being 
defined as h5, and values of h3, h4 and h5 are related by an in-equality of h3 >_h4 + h5." 
Fig. 7 of Venkateshwaran shows a multi-chip package structure, comprising a third chip 
[704] and a plurality of third bumps, wherein the third chip is positioned over the active 
surface of the first chip, the third bumps are positioned between the active surface of the 
first chip and the third chip, a height of the third chip in the direction perpendicular to the 
active surface being defined as h4, a height of the third bumps in the direction perpendicular 
to the active surface being defined as h5, and values of h3, h4 and h5 are related by an in- 
equality of h3 > h4 + h5. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Venkateshwaran into the device of McCormick and 
Cloud in order to have "a third chip and a plurality of third bumps, wherein the third chip is 
positioned over the active surface of the first chip as a flip chip structure, the third bumps 
are positioned between the active surface of the first chip and the third chip, a height of the 
third chip in the direction perpendicular to the active surface being defined as h4, a height 
of the third bumps in the direction perpendicular to the active surface being defined as h5, and 
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values of h3, h4 and h5 are related by an in-equality of h3 > h4 + h5" for a compact 
package structure. 

Regarding claim 13, the combined teachings of McCormick and Cloud show most 
aspects of the instant invention except "a third chip and a plurality of third bumps such that 
the third chip is positioned between the first chip and the substrate, as well as the third 
bumps are positioned between the first chip and the third chip to connect together as a flip 
chip structure, wherein a height of the third chip in the direction perpendicular to the active 
surface is defined as h4 and a height of the third bumps in the direction perpendicular to 
the active surface is defined as h5, and values of d, h4 and h5 are related by an inequality 
of d > h4 + h5." Fig. 7 of Venkateshwaran shows a multi-chip package structure, 
comprising a third chip [704] and a plurality of third bumps such that the third chip is 
positioned between the first chip [701] and the substrate [700], as well as the third bumps 
are positioned between the first chip and the third chip to connect together, wherein a 
height of the third chip in the direction perpendicular to the active surface is defined as h4 
and a height of the third bumps in the direction perpendicular to the active surface is 
defined as h5, and values of d, h4 and h5 are related by an inequality of d > h4 + h5 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Venkateshwaran into the device of McCormick/Cloud 
in order to have "a third chip and a plurality of third bumps such that the third chip is 
positioned between the first chip and the substrate, as well as the third bumps are 
positioned between the first chip and the third chip to connect together as a flip chip 
structure, wherein a height of the third chip in the direction perpendicular to the active 
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surface is defined as h4 and a height of the third bumps in the direction perpendicular to 
the active surface is defined as h5, and values of d, h4 and h5 are related by an inequality 
of d > h4 + h5" for a compact package structure. 

Regarding claim 14, Fig. 4 of McCormick shows that a height of the contacts in the 
direction perpendicular to the active surface is defined as h3 and values of h3, h4 and h5 
are related by an inequality of h3 > h4 + h5. 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Junghwa M, Im whose telephone number is (571) 272-1655. The 
examiner can normally be reached on MON.-FRl. 8:30AM-5:00PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C. Lee can be reached on (571) 272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





jmi 




